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Abstract not available for JP62288830 

Abstract of corresponding docunnent: EP0245020 

A plastic organic photochromic article, typically a lens such as an ophthalmic lens or a window such as a 
vehicle roof light, comprising a plastics host material having a photochromic compound incorporated 
therein or applied thereto, the article being characterised in that it exhibits the following properties, 
measured at Air Mass 2 at 25 DEG C: (a) an integrated visible transmission in the faded state (B.IVT) 
ranging from 90 to 25%, (b) an integrated visible transmission in the darkened state (D.IVT) ranging fronr 
1 to 50%, preferably 4 to 30%, (c) the rate of darkening of the article when it is exposed to actinic 
radiation is such that 88% of the daricening range is achieved In 30 seconds or less, i.e.T8830 sees, (d) 
the rate of fading of the article from its fully darkened condition is such that more than 60% of the optical 
density range is recovered in 60 seconds, i.e. % ODG-1 60%, and (e) the induced optical density of the 
article, i.e. the change in the optical density of the article, in moving from the faded state (B.IVT) to the 
darkened state (D.IVT), is greater than 0.45. Typically, the photochromic compound is a spiro-oxazlne 
compound of general formula (II), <CHEM> D 
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lis $ 

Tn-r^^^m-ry ^ x v ^ * h o 

(a) 90-25%COi5iaoilfe^S <B. JVT) IC 

(b) 1 -5096> ft?* U < 4 -30%<^>I5BHOB& 
^^fig(0. I VT) S oJ^iSiS^x 

<30i3?r'iiJi!c-e# sn3p°a<DB& < ti^mni. 



(e)ilfe^.fig (B. IVT ) ;&>ic»Bt4^S§ (D. JVT ) 

it ( I ) -C^$n-&7 * h i7 o S V 9 
< I ) : 




(I) 



2 /cit 3 ^ 7F L s R . cfc c<R 2 © n n 

( i ) yiC 5(1 iiil^ It U5*-NR' R' or ^ y 
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^'ttJ 9 n -N r a T ;^ + ^HS * S 1^ 

mL. ( ii ) -R. -OR, -SR. -COR t W-COOR 

9 - ^^ t (i T o r 'J - 7U ^ t ^ ( iii ) 
-X. -CHaX, -CHXa> i5 J: C^-CX , ^ tt: L . C (0 
li^ X v;£-iK (iv) -NO,. 

-CN if <i:C;-SCN^/1^ L> d <D « A ti^ltir 

h 'i - a in 7 * - •* ^ (1 T 3 4- ^ ^ L ; 
R»:fc«i:C;ReCD-tn'en(i-H. r-'u^-^i'^ T 
>5r ^ ^ 7 X ^ i> J: C/ ^ > V ^^ CD iOl ^ 7 
J, ^ T -'I' + ^i- ^ * y - . - /;: h - 
®j^7x-^w^^L. ^«iR»*' JiCfR.ii^ 



TfBBaa 62-288830 (2) 

CXtrog^SS, / ^u^tf i'^- J:Cf T^-^ > 

^ (1 -V -f n T 'J - g ^ 71^ L ; 

CD 5/ ;^ f- A II <c ;r> i; r i ^ 2 fii £i 

±S!ftSRa^^^lPT#. ciCDR,l4±ldR.*> J: 
( n ) : 



R5 ^6 R3 ^^^°^q 



'4 




(0) 



(^*. Ri, RiiJjiCfR.o o-en-enii ( i ) 
;K^i^^*fc»4-NR' R' cDT i ymmm^ 
TT^L. ccDii^R' *»j:c;r' (D^n^tlU 

fc*i7x^-fuS. ^ fcd-ecDEJft * ny::S. 
i^fz\t 1 ^fcH 2 fSei±<D-^r o^^^^t; 
*> ^ o ^ r D T + vi^ ia /w «i ® ^ o ^ 

( ii ) -R. -OR, -SR. -COR* [4-COOR 
tkLx C Oia^ R U;!K5K. Tvu+^u, T »J - 
.'i^ * /cl4 ^ a T »j - ^1^* ^ L ^ < iii ) -X. 
-CH,X. -CHXaif cfcC^-CXa^TKb. C CD Jig ^ X 
(l/> o -y >'ig-7K L^ if,tz\t (iv) -NO,. -CN 
i? J:c;-SCN^7i^ C CDl§'^S(R9)p «41»IC 

6' - iijc:tfo>T±sar t ymf^m^^vh 



cDi L ; 

n 14 1 - 4 oaS^Tp: L ; 

P 14 1 */::»4 2 ; 

q »t 1 . 2 t (4 3 ^ ^ L ; 

«x-:fcj:c; ^Y-u-en^n 

Rs, R4. R»i?J:CfR8l4±ia^ (I) icifi-* 

4. -te^ ( n ) 07 * h o $ V 7 'ffc^iesii. 
i^»cifO>r n 1 U :R,;&<;K^/l^*:fc 
J4 5 -T^U3 + i^S^S. tf * L < (4 5 ~> 
h 4 . J4 5 - a y >' S 1^ g X $f t L 
<l4 5- ^^ong}^S;^7KL ;Ro;&<;*c^fS^ 
^tkUx R,. R»:fo CfR«CD-t n-en;&<T + 
^I'S. if* L < 14-^ ^w^TK L ; P ;&< 1 
L ; db- J:0:R9*<6' - tr-ryc^y^B' - * 
^t' •^ y / . 6 ' -N- y -^^ ^t- f -J 7 / s 6 ' 
-N- 7 X -^i- e ^ V / H 6 ' - T h 7 t K 
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^ * ^1^* >; / ^ 6' - t^-< 'J 'J J ^ 6' 

-<1. 2, 3. 4. 4a. ga--^^ i»- t K o /; ij / 

t/clt6' - T 'j SJ^S^^L : q 

o + -^attS. ff * L < li 9 ' - > h + 
Tj^L ; X:6<7- fig teg-T -S-CH =tft\t 

^1S/>< 1 2 «Jil±co 

6 ' - ^ > K 'J / -1. 3. 3- h > ^ -rux o 

C-f V K y ^'-Z. 3' -3iL-:^ 7 h C2. 1-b] 

CL 4] 4^ lf . 

1. 3, 3- h n 6' - b'-< y X f o 

C'f > K 'i 3' -3i-^7 h C2, 1-b ] 
CK4 ] ^-+i^'>'>] . 

9 ' - / Y ^ 3. 3- h 'J / ^ ^i^-l. 6' - 
f ^ y y f o C -f :^ K U v-2, 3-3]!- 7 
^ C2. 1-b ) CI. 4 3 + 1^ , 



5- > h + •;^-l. 3, 3- h 'J / f■^^-1.6' - fcT 
'i / ;^ tr a > V ^) :/-2, 3' -3JL- ^ 7 
V C2. I'l ] C1.4 D + . 
1. 3. 3- H 'J ^ ^i"-!, 6' - ^u-t- / ;^ f a 
y K U 3' -3H-:^ 7 h C2. 1-b. ] 
CI. 4 3 * + 1^•>'>') , 

5- > h + -^-l. 3, 3- h »; ^ ^ 6' - ^ 
g y X e o C K 9 >-2. 3 ' -3J1- 7 
h C2. 1-b. } CI. 4 ] ;*- + ^->'>'3 . 
9 ' - > h + '>'\, 3. 3- h y > ^I'i. 6 ' - 
y y X tro c-f V K y ^-2. 3' -3h-^ 

7 h C2. 1-b ) CI. 4 3 ^'D . 

5 - o o-i. 3, 3- h ') > -'i-l. 6 ' - 
.t» y / X b' o C -< K y V -2. 3 ' -3H- :^ 7 h 
C2. 1-b. ) CI. 4 ] ;i- + i') . 

1. 3. 3- b y > ^^1. 6 ' - •?-;i"*/u*y/;^ 

tr a C-f V K y >-2, 3' -3H-:^ 7 h C2. 1-b ] 
CI. 4 3 ;4- + if v3 , 

1. 3, 3- h y > ^I'-e' -(s-> ^ -'i'tf --5 7 / 3 

C^ K y v-2.3' -SJl--^ 7 h C2. 1- 



b 3 CI. 4 3 + >3 . 

1. 3. 3- h y / ^H. 6 ' -(N-7 * --'^e-^ V 

>• / ) X b- o C ^ V K y >^-2. 3 ' -31- i- 7 h 

C2. l-b 3 CI. 4 ] 4^ 1^ :^3 . 

6 ' -<1. 2. 3. 4-r H 7 t K o ^ y 4 / y / )- 
1.3.3,- h y > f- ^u:^ e o K y i'-2, 3' 

-3H.-^ 7 V C2. 1-b 3 CI. 4 3 ;t* + l^->' v3 . 

6 ' - rf* * b--< y V? / -K 3. 3- h y > -'i':^ 

b- n C ^ > K y v-2. 3' -31-'^ 7 Y CI. 2-tL 3 

CI. 4 3 * 4-1^ v3 . 

6 ' - r y / -1. 3, 3. - K y > ^I'X e o 
C'< K y :/-2. 3' -31- :^ 7 h C2. 1-^ 3 
CI. 4 3 ;t 4- -y- y 3 . 
6 ' - •>* > ^ ^I'T X / -1, 3, 3- h y > -5^ 
t'o C-f > K y :^-2,3' -3JL-^7 b C2. 1-b. 3 
CI. 4 3 + 1^- *>' v3 . . 
6 ' - / ^ )s^r I y^'X, 3. 3- h y X 
b- o c ^ > K y >-2. 3' -31- y / CI. 4 3 
;r 4^ 1^ > 3 . 

6 ' - y ^ ifUT 5 / -1. 3. 3- h y / ^ ^u^^ 



eo C-f V K y v-2. 3' -3H--<v/ CI. 4 3 

+ 3 . 

6 ' - -< V K y / -1. 3. 3- h y / ^ ^i':^ b* T3 
C 'f >' K y >'-2, 3 ' -3iL- t' y K C3. 2-f 3 
CI. 4 3 + IT >3 . 

1, 3. 3- h y / ^ /I'l. 6 ' - b*-: y / ;^ b' a 
U-r^A V y >'-2. 3' -3J1-:^ 7 h C2. 1- 
i 3 CI. 4 3 4^ 1^ 'i-' :^3 . 

6 ' - 'f >' K y / -1. 3. 3- b y > -J^ ^t-x b* a 
C7-r V K y >-2. 3' -31-:^- 7 h C2. 1- 

b. 3 CI. 4 3 ;r4^i>- V>3 . 

7 ;r h 7 a ^ y ^ m^oo 

6. 7 V 9 A^T. ^) H: " )v 

( T y - .-K 4-^ - h ) i& a I* © m ^ . 
y T y u - h ^ y > -7- > ^ ^ y u - h 

CO J: 9 .1^ y ( T -'I' 4=- T ^ y u - h ) , -tr 
/uo— X T-b-f— h>-tr-;uo-x hyr 
•fef— ^^ •tr-'i'O— >^ r-tf-— h T'ob' 
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- h . y ( f i >l. T -fe -f - h ) . :*« 'j 
( f ^ -/U r a - JU) ^ it t) ^ y ^ 

7. 'fy:^^v9 -i^ x h ifct li it fll t /c <i 5> 
iS ffj /a S ^ t* * t i ^ a ^ T- * ^ 1^ IS * 

8. r^x^v^ :^ :^ h "J X ^ u y 

i; D - /u / ^ 'J u - h . 1. 3- r ^ u >^ 
'J 3 - ;u > ^ 'J u - h t /cli h 'J / 



?.miBa 62-288830 (4) . 

9. ^7^^-/^^ +^ ;^ h X ^ u y ^ 
i; 3 - ^v*- f X { T y -fu - .-K - h ) CD 

10. ^^o^tcfSAT-Sx eo- t yit^m 

o^^m^w^ h W)r^®sa(c*t tro. 05 

- 5 ®a96IC L/c#glF2^*cD$?fiam 2 - 9 S 

ift^oumm 1 -lo«ol>rn3&^--^<D^ld 



14. m^a\tMmmiy^-y ^ -f h oj&sg-e^-s 

1^i*^=lt^cDt5Gimi3^«a«cD7 h ^ u 5 y 

y 1^ h y V X ICW«l7 * h o t -y ii' 

X (ophthalmic lenes) ^ isXtSMM^^^y 9 
>f h oy X 0 0 ^ :^ Y - \Z^^ ^ o 

wom^Ji. *s 7 x<D{fc^fe5icia!R$nr:fc 
<k^^o^SP*> o|5*t,^/cti^(c iiSi;j<ofeK:B?s 

I^BjaHS(C»i!i^* X h tt:!54 (polymerised host 



material) «C^SALT7* h^n* y 

'+x H^f4lC<^^-r-6CDICjaS/i^<(Dxeo- 

4^ -t^ y >fi:^^3:;<gea$ nr o^ 5o 
(i 7 X - h CO y t' ^ ;u y 5 - 

)ltC^AL/C7;l'h^o^-y^ ^ e ^ - y :y 

7^7 X -f V W«ft7 * h o i V ^ ieOD°pJ: OSf ^ 
# (darkened condition) i: O-* *t |? {fc 

( denser colouring) ^ ^ "t* 7^ 7 X ^ y ^ ^ 7 

a y ^ ^ ^ f ^ 7" 7 X ^ y rf. ;^ M;t 

f 4 6 7' 7 X '7^ V ^ ^ ^ 7 h a e y ^ 

c^Ci) l/^Tx 25 "C. XT- -s- X (Air Mass) 2 

■c3ii^Lr»c*w^-r^^Fi4^^"r7* o * 
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iC ^ & : 

(a)90— 25 96<Z>ISiaOi3&:K.^ (faded state ) 
(B. IVT) JCiJ »t -5 ISJft "J^SiSias^ (integrated 

visible transmission ) s 
(h) 1 --50%. t L < li 4 -30%<3D«5iacDl»«Sg 

(darkened state) (0. IVT ) iZH if ^ mtsi'^ 

(darkeninR range ) ij<20^tfz\t^^n£lT^ 

%0DG-i >60%-e[5iti-rsj;-5 u^±mikii^tf^ 

(e)iife^SS (B. IVT ) ij^^mikB (0. IVT ) iZl^ 
ili. :)t2?.*^ «oCDfii:W s ^ v - 



?$BaBa 62-288830 (5) 
(International Cofflotssion of Lighting) CIB 

i964-eja^$ n/cjfcasc (a*) ) ^ axa^ih 

^(O^AD A (C<Dii^. CIE1964 ^ ^ > - V 

fj x3 t) jt Y i) y ^ :t yir-^^-Cstandeard 
colour imetric observer) "CS^dfl/w) ^£-^35 
LfzW,^W'^j&'&^ (weighted average transmi- 
ssion ) *ft«*-r5o -tui^^. n^co^X'Tfi-r ^ 

.770 T -S .0 d. 
( AAA/, 
^380 

IVT = 

h \ 

J 380 

wrs7*h^o5v^^ ??5D^/»<i9^tc/i^-r^ ( I ) 

:/ ^ X ^ -/ iJ' +^ X h J|4 ic ^ t f.: tS A-r S 




(I) 



±i£^ (I) ICiJti^r. n 14 1 - 4 :fc J:Cf mtt 1 . 
2 ^ f:: 14 3 cD^I^^Ti^ t s R , <i: C<Ra © -^r n-^ tl 
14 ( i ) ;K^I^^*/ci4^-NR' R' CD T i ^ 1^ 
ftg(affline functionality) ^^L^ CO^i^R' 

iicfcc/R' i4-en'€'n;K^)l^x */ci4r -Fu^'-^Vs 

V ^ a T + * fc: <4 7 * - S . {4 CD g 

t^$n/c®. ^ /I (4 I ^ /cl4 2 ii£l±0-' r o 
=f'^^ij ^ o ^ T o T 4- iS /w 14 S i^l 

( ii ) -R. -OR, -SR, -COR* /;:J4-C00R S^^L. 
C C^^li-^ R (4 7k^> T^i'4^^t'> r 'i - t4 

n T 'J - ^I'^TK (iii) -X. -CHaX. -CHXa is 

.iiCf-CXa^Ti^ CCDtg^XI4^^ay v^fr^L. 
^/c»4 (iv) -NO,, -CN <*:C/-SCN4:75 C © 



R4»4-H^ TJ^^)^^ TJV^^jx^^ y 
^jur ju^ jvii J: o^* y »4 b - g 

7 X - * ^ T 3 * * ?r: L ; 

t4 h U - 7 x ^ ^i-^- 
75 L> ^ /cl4Rs*>* J:C^Ret4^tC :^ f o / ;u 

R, (4±lfiR, t4R8 ICO0>TJta^-r S S^Tf^ L> 
^/:il4iaA«C<1-iFr^ia->':^-fAJ&^L. CO 15 

♦t A n >5 c i -e # . ^ c <D la •> X r A (4 it:^ 5? 
icsur I ^/w{4 2 m^Ji±m^.mz^nm^ ^ . 

C ©R« »4±3aR, ^' J:C;R7^C-^t^TJ^^■r ^m^if^ 
U : :fo cl: c; 
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1^ *>' yi)HJ't Lif^ : 



^ n 




Cfl) 



S^/T:t. CCDig^R' ;fc<tC^R' CD^n-e^nU 



?.fraoa 62*288830(6) 

T* 6 T >: >mfifeg^^ ( u ) -R. -OR. -SR. 

-coR^fc»4-cooR m^mb. cois^Rit^m. 

(iii) -X. -CH,X. -CHX,*' J:Cf-CX,^^ CO 
ig-^ X ti^^ o Y Lx (iv) -NO 2. -CN 

n « 1 - 4 cDSa^^ t : 
p (4 I t ^14 2 L : 

q (4 1 . 2tfz\i2^7^L; 

= x- :foj:c;=Y- 14 -en-en 

^N^/ct4 ^C-R,o ^7r:L. COli^R.o 
l4±i^-rSi^«CDS'!^*W U ; HJit^ 
Ri, R4. R5*3' J:C;R8I4±SE^ (I) ICi'l^TTj; 

±lfi^ni4 7' -i4C4J(/^T - X = g:fc<J: c; 7 

is{fl:S©«*^«c. t /c(4±sa(icHcD<tt)0 «c- X 



S/c«i)lc, StftSRi. R», R9^;tt4 
R.o i4±^-rsS!ft*>^^o^Toryu+yuiS-e* 

;u iS O S «i S »4 ^ n ^ -f o T 4- ^Hg C <t 

^h tt}<x^ . ccDi2->;^-fA{iaa^n^/-{4:^^ 
fiS la ^ ^ C c db A< $ -5 o. *^ fig ?D T ? ^-^ 

y + / y >E}^5Sx >Ky i^SI^SS*/cl4'N + 
t K o ;<? ^u/^y-^uSfftS^^JZ-S c t*<T-§ 

h : 



■f h 7 b K o ^ V 4^ / 'J V gifts 

"CO 

-fvK'ji'iatts 



\ 





T'^x-^v^' ix;^ hWI^C^A (in corpora 
tion) 'i/;:t4IS^ (application ) -T-SOirftf-* 
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L^^y * h u t y 0*4fi> -fSt^n iZis\s>X 
>e»S. L < li 5 - > h + •>> 5 - 

L : R3 L : R4. R» if J: c;R6 O -e 

n -ef n ;o< r -Fi^ + s . ^ l < li / ^ 75 u : 
P ;&< 1 L ; 4s^c;R,*«W;t(i 6 ' - tr^^ y 5^ 
6' -^^I'.i^y/. 6' - N- >^;n^-29 
/ . 6 ' - N - 7 * ^ -'^ t' -J 5 V/- / , 6 ' - 
h 7 t K o >f y + y g / ^ 6 ' - H > V / ^ 6 ' 

- * 'J / . 6 ' -T ^ ti* 'J / . 6 ' 

- (1. 2, 3. 4, 4a, 9a- ^+ i»- t K o A ^w/-* V 'J y "t 

ytii 6 ' -r y i^y SttS^^nL : q i ^/i^ 

6' - > y »J y -L 3. 3. - H 'J > ^ ^•'^ f a 



«BBeg 62-288830 (7) 
C>f V K 'J >'-2. 3' -3i-:^ 7 h C2. 1-b^ 3 CI. 4 ] 
+ -tf y ; 




5-> h + ';^-6' - y y -1.3.3— h 'i > 

5 -rux o C'f K U y-2. 3' -3H- 7 h C2. 1- 

h, 3 CI, 4 3 + .1^ : 
CH3 CH3 
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K V > i S fT^ -r ^ o * S 0^ li . -J ^ / K CD 

J:-5^d:^:^KU:=.':?i:*ii (indoleniumsalt ) ^ 

J® ^ y 7 X -7^ V .+v h W !P4 CD 0^1 i L T ti . 
;t tdr :1? y - ( T 'J vi' * - ;K ;tv - b ) S 



tfBana 62-288830(8) 
^ ij u - KD J: -3 /X # tj ( T + T ^ 9 ^ - h ) , 

( b- ^ T -fe - h ) ^ y < f — -'i' r f^n 

.-H y ( ;^ ^ w V r y o ^ h y ) ^ s 
h ur j®^ cffl t> 6 c i ;&<r-# 

-iu i^/^^'yu-h <TBGDM)s ^/cdiffiS^a 

rcR-39 J i ur mBS $ nr 0^ -fT^ii^-B 

/ ^ u :y y D - f X ( r y >'u - 

So 



1 4 1 407 ^ (c 151 $ n r s :^ ?i J: o r y 5 X 

7 ;r h o ^ V <k ^1^9 li :h ;^ h r IK 

(imbibition ) C J: T ^ Sfc "T 5 C <*: T ^ ^ 

J: S iSiac J: o r ^Rfcr S C i/»<-C* Sp 

X y 9 it^\^^'f y 7.-7^ y 9 .t^ X h t;r ^ Id il 
i^t L ii 7^ a -fe X (direct casting process) IC 
J: T?S A-r S C i A<-C * So C CDiSl^iiS Lii^ 
y a Hr X } 1 , X t- a - ^ 4^ ^ <b ^ 1^5 O -I? f t ^ 

p;/ ± r s i6 jc ;::5 (x rSi'l ^ fife m S 1* i>* cfc Ift 



1^ ^ m a i* J: m a CD ^ S i c U r 0 . 0 1 - 

1 £a^oa^ji>ftiK^^/i:s?&^!^ic±s5^a(4: 
©^aic« uro. 05 - 5 aa%<D 7 v 9 ^ % y 

9 XbTo- ;f 4- V'fk^^^^?^^ ^fi£L 
^fi^^k^-li-rf^J^ (shaped) y y 9 \^ 

a-trx;$-fflC^TJ^^-C#. CCDJii^7;^ h^'a^ 
-/ xbfu- ;*- + l^*>' yjk^iKj^^IArS®^ 
^Mfi^l^J^SlCiffA Us 2^t^-ej!)D^lfttc J: oTIiSB^fc 

cD^iSGiic S S^-e. -liatci^^ 5 o^nnic o 
TJ!lD«\-r S J: ^ ic-r So {t^Ci^^xee^bx >;r ^ - 

^^t^j:. fljE^t-r-^^ w*4^?;3*b40^:cD^zgAM^80- 
got:o©f^*-e»^5P#Mc^/cor±l^$•ti■la:^k 
■r s J: o c -r s o 

ii:f^ci!ELi^<>>:/D^rxic:feo^r{iHffl-rsi^^j:^Jc? 
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# «; ;J- - /i^ O ^ ^ U U - b 14 T ^ »J U - 

u V ^ 'J a - ^Ji^ / ^ ij u - h ^ /cl4 T ^ 
U - h . :b' J: - . b »; - J: C« -r h 7 - X 

ii->'r ^ u - h ; 1, 2-7^0 tr u y ^ y 3 - 

l,2-i^7'o fcTu IJ a 1. 2- h g o t' u 

^ ^ ^ IJ _ J. ; 7^ a /-f V - -'W ^ -f y iC 
- ju^ ^ 4- -1^ > ;t- - if J: C5 * :^ - -'KZ> 
> ^ ^ 'J - h ; h ij / n — X y by 

^y^'xg b — y^ 
^ ^ fj u - |, ^ 2. 2. 4- h y / -T' ;u-h 3- y ^ y 
:t - / 9 u - h *J J: 0=1. 4- •> ^ o ^ 

+ y ;4- - ^i' •>* / ^ 'J U - h 6 w i 



IfRIIDa 62*288830 (9) 

'^i;|:(D»fii^^$. ffiLi&^&(castabiUty) i^J: 
c;3tfett<tintab!l ity) <0 J: o UViJ^^^i^^ m 
^•r 5 CD ir J!jn "C # ftfe (O^ S - W fil m 

So 

u-h*fj:c;7»>y-'i' -^^^yu-h©ta#T 

f X 7 * y - - A rJ' y - V ; if J: C« ffi 
y a ^ -y / ^ it y u - h i> J: t K o + •> y -T' 

flb0^fel|^fii*^3!lDWt Lri4. (W^I4> i?' y 
ju^^ ^ y > ^ ^ y u - h o ci: ^ r y - 



-rw ^^'^yu-h^Ty;U>^^'yU'-b>'f 

h 7 t K o 7 7 y -'I' > ^ y u - I- : *» J: c; 

xh4->xf-;u >^^^yu-hOJ:o'i:^'ix 
--T.»u *yT^yv-h^/cl4*/-^^^'i 

m ^ fti iis s '^^izmmit^ y y ^ ^^<oji ^ fi^^^^ 

fK^tl^^" J^c/^ y 7*0 tr^i''<- 4^ yi^ii - 

ICjtt LT . 0. 01- 1 ffiS^Jcr So 

^ V 9 -fk^lJgii. -tec ;^ h *4cD^SJC^ 
LTO. 05- 5 ffiffl%©HJ^TM$ffl"C$ So 

i5» . 7 * K o ? -/ ^b^te5 0l$ffla»4Ba5^ 

ft^"rr^.i < . 7 h ^ o -y /cti 

^So ^>lw^ ;^e'a- :t + i^ *>' >"(L^1S5^1S!jacO 
^ as (Cl^t ^& It 14 i& IK $ -ti- S ^ »w »4 . S 4t 



^«!JS-o. 05fia%it4T©«ij^-eii«^ffi-r s<D*< 

J: S^S(4{$ffi-r S{k^«9CD 
14-^ I4fet5^^q (tints ) T ^ ;t S C i T # S o 

11 ITS 1 

6' " ^ :^ K y / -1. 3. 3— h y > ^ o c ^ 

y K y y-2.3^ -311-:^ 7 b C2. 1-jL ) CU 4 3 

1-^ h o y-2- :h 7 h - ^1^(17. 3g : 0. I * 
^•c):c;'< y K y y (23. 8r : 0. 2 * ^i-) 'S- b y 
ooxf^uy (150 en') caoJtT-C'^a^tA LTi^ii^ 
L/Co C<D2J6IBj&^«JC. 1.3.3- h y ^ ^/i'-2- > 

u y ^ y K y y (17. 3g : 0. 1 ^^i') ^ h y ^ a 
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px^uv (100 cm^)\zmmbfzt&m^2Q^mK 

h o y 0 A (I ight petroleum) ^fflC^T 9 A tC 

6' - -< K U / ~ I. 3. 3- h y ^ ^ ^i'^^ tr n C >f 
> K 'J 3' -3H-:^ 7 h C2, 1-b ] CI. 4 3 :4* 
+ -t*:^ ^^(^/io 01P255 --257 r ^ IHnnir : 5 l. 36. 
s. (6II),3. 3-Mea;2. 77, s. (3H).NMe;3. 17.m. (2H). 
CH,;3. 93. m. (2H), NCH,;6. 93, s, (IH). 5'-H;7. 69. s, 
(IH). 2'-H. 

^mm 2 

1. 3. 3" ^ 'J / >t^-6 ' - e^9^^/xeo t4 y 
y ^) -n-i-y h C2, l-fa. ) Cl.4 ) 

1h V? V ] g> a 

4 - g -1,2 - :^ :7 h + y y (24. Ig ; 
0.01^^1') ^4-*^i'.i' y/-l.2- ■^7h + y>'<D 



TfRIBa 63-288830 (10) 

co^a^^-'ttLB t KO + i^jur ^'(O. 83g ; 
0.012 ^/i-) <h 2 ic 0 a«£T-e^nitt L^to 

-1.2-:^7^4•/:^ (roonoxiroe). in. 

P. 135-7 r C3«:iV b ^S-Wr SEffiMtti^®©^ 
IV<D<fc^f»] ^»/Co CCD^lS^^*1.3.3- h y > 

.'u-2- -?'f^u>'^^Kt;>'<t ^wt y ^) ^ a 13 X. 

3. 3- K y ^ ^^-6 ' - e -s- 9 V? y ;^ tr D > v 
g v-2,3' -3JL-:^7 F C2. 1-b. ] CI, 4 ) ;i■ + 1^ 
i^' > ] ^^/CptD. p. 230~2t:. lHnmr(CDCL,) : I. 
35. s. (6H)3. 3-Mea;l. 71. br. (6H) (CH,) 3;2, 75, s. 
(3H)NMe;3. 01. br, (4H) N (CH,) a ; 6. 57. s, (1H)5'-H; 
7.61..(1H)2'-H. 



^mm 3 --20 



^ L 

3. 9' - ^ h + -^-l. 3, 3- h 'J ^ ^ ;t'-6' 
t:-5 y i^y X tf a c^ k y y-2, 3-3J1- 

:^ 7 h C2. 1-1 ] CI. 4 ] :t +-9- i/- y ) 
tnp 180-181 r, IH nmr 
(CDCl,): L36. s. (6H). 3. 3-Me, ; 1. 70brra, 
(6H). (CH,),:2. 75.S. (3H) , N»e:2. 85. brm, 
(4H). N(CHa) ,;3. 99. s. (3H). 0CH,;6. 44. 
s. (1H),5'-H:7.59. s, <IH)2'-H 

4. 5-/ h + '>-l. 3. 3- hy>^-'u-6' - \:f 

y / X tr o c>f V K y i^-2. 3' -3JL- 

^ 7 h C2. l-b, 3 CI. 4 3 + 1^ 
rop 150-2r, lHnrar(C0Cl3) ; 
<?1. 35.S. (6H).3. 3-Mea:1.70. br. (6H). 
(CIU).;2. 70. s. (3H).NMe;3. 01, br. (41!). 
N(CHa) 2:3. 80. s, (3H). 0He;6. 58. s. (Ill), 
5'-H;7.60. s, (1H),2'-II. 
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1. 3. 3- h 'J > J^-B ' ' * ^l' :^ 'J / ^ bT 
o C > K 'J v-2. 3 ' -3i- i-y Y C2. l- 
b ] C1.4 ] + np l96r.lH 

nrar(CDCl,); ^ 1. 36. s. (6H) . 3. 3-Me, ; 
2.75. s. (3H).NMe;3. 06.tD. (4H) . N (CH,) a ; 
3.96.01, (4H).0(CH,),;6. 62. s. (1H).5'-H; 
7. 47. s. (1H).2*-H. 

5-> h 4 i^'i. 3. 3- h y > f- - * 

^I'.t* y / j;^ a c ^ > K :^-2. 3' -3JL- 
h C2, 1-i D Cl.4 ] ;t + i^->-y] 
mp 172-3t:^ IH ninr(COCl,) ; ^ 1. 35. s, 
(6H). 3. 3Me2;2. 74. s. (3H). N-Me;3. 07. m. 
(4H). N(CHa),;3. 81, s, (3H) . 0-Me; 3. 95. m. 
(41!). 0(CH,) a:6. 64. s. (IH). 5'-H;7. 52, 
s. IH 2'-H. 

9 ' - h 4^ v^-l. 3. 3- Y / ^ ^I'-e' 
- ^ g / ;^ f a C ^ >' K »; >-2. 3 ' 
-3iL-:^7 h C2. ] CI. 4 ] + 



?$l!aBa62-288830(11} 

V] mp 197-200 1:. IH nmrCCDCl,); S 
1.36. s. (6H),3. 3-Me,:2.76. s. (3H).NHe: 
3.04.brni, (4H) , N (CH,) , : 3. 94, brm. (4H), 
Q(CH,) a:4. 00. s. (3H). 0He:6. 48-8. 03. n, 
(8H)S=#J}| 

8. 5-^^0 0-1.3.3- h y y ^^u-6' - 

>; y X fcT o C -f > K »j >'-2. 3 ' -3H.- 
i-yv C2. 1-b^ ] CI, 4 ] + 
np I96r ^ IH nrarCCOCla) : 
5 1.34. s. (6H),3.3-!le,;2. 73. s. (3H),NMe; 
3. 07. ID, (4H). N(CH3),:3. 96.0). (4H).0(CH,)t 
6.60. s, (1H).5'-H;7. 62.S. (ni).2'-H. 

9. 1.3.3- h y ^ ^^I'-e' - y / 

X o C-f V K y v-2, 3' -31--^ 7 h 
C2. 1-y CI. 4 ] ^ 4 -y- ^'D .mp 184 
-sr. IH nmr (CDCl a) ; 5 1. 34, s, (6H), 3. 
3-Mea;2. 75. s. (3H), NMe;2. 90. n. (4H). 
N (CHa) a ; 3. 30. 01. (4H) . S (CHa) a ;6. 61. s. 



(1H),5'-H;7.64.s, <IH).2'-H. 

1, 3. 3- h y ^ ^ ^^-6 ' - (N- > ^i-tf 7 
/ ) X b* o C ^ > K y v-2. 3' -311- :^ 
yV C2.1-b.] Cl.4 ] :t^^i^y'}mp 
203-4 t:. IH nmr (CDCla) ; 

5 1. 35. s. (6H).3. 3-Mea:2. 41' . s, (3H), 13. 
NMe;2. 75oi, (3H) . NMe *? J: (4H) N(CHa) a; 

3. 10. m. UH). N(CH,) a;6. 61. s. (1H)5'-H; 
7. 64. s, (IH). 2'-H. 

1.3.3- h y > ^^^-6' -(N-7 X tf-^ 

7 / ) X f a C ^ >' K y >^-2, 3 ' -3]L- 

i- y V iZA-^ '} CI. 4 ] ;i- 4^ 1^ •>'>'] 

mp 207-208 t:.lH nrar(C0Cl3); 5 I. 37. s. 14. 

(6H). 3. 3-Me,:2. 77. s. (3H). NMe;3. 35. brm. 

(8H), (N(CHa)a)a;6.66. s. (IH) . 5'-H;7. 65. 

s. (1H).2'-H. 

6 ' -(1.2.3. 4-T b 5 t K o ^ V + / y 



/ ) 1. 3. 3- h y X b" a C > K y 

v-2.3' -3H-:^7 h C2. 1-b ] CI. 4 D 

+ .BP 188-190 r. IH nmr(CD 

Cla) ; 5 1. 37. s, (6H), 3. 3-Mea;2. 77, s. 
(1H).5'-H:7.65, s. (IH),2»-H. 

6' - 1^-5 y i^z-i.s. 3- h y > f- 
a c-f V K y >-2. 3' y y 

Cl, 2-b. 3 CI. 4 D ;f + -y- V . mp 225 
IH nror(CDCIa): 5 I. 35. s. (6H).3.3- 
Me,:1.80. br. s, (8K). (CHa) < ; 2. 75. s. (3H). 
NMe;3. 25. br, (4H) . N (CHa) a ; 6. 63. s. (IH). 
5'-H;7.60.s. (1H),2*-H. 

6' - T y / -1. 3, 3- h y > ^ ^I'X 
tr o C W V K y v-2, 3' -Z^'i-y h C2. 
l-b. 11 Cl,4 ] + -y mp 168-170 

t:, IH nmr (CDC I,) ; 6 1. 35. s. (6H). 3. 3- 
Mea;2. 25. br. s, (4n) . N (CHa) a ;2. 75. s. (3 
H)pNHe;6. 50. s. (IH) . 5 ' -H : 7. 62. s, (IH). 
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2'-K. 

15. 6 ^ ^t- T W -1. 3. 3- h y > ^■ 
^ux e D C-f K y >-2, 3' -3H-:^ 7 h 

C2. ^ CI. 4 : 4^ 1^ mp 172 

-173r. IH ninr(CCl,); ^ 1. 36. s. (6H) , 
3. 3-Mea;2. 75. (3H), NHe;2. 88. s, <6H). 
NMe:6.59.s. (IH) . 5'-H;7. 62. s, (1H).2'- 
H. 

16. 6'- > ^ ^i'T 5 / -1, 3. 3- }- J' ^ 
^ux t*n C-f > K U >^-2. 3' -3JL-^>"/ 

CI. 4 ] + .fljp 138-9 t: . IH 

nror(CDCl,); ^ 1. 30. s. (3H) . 3 -Me ; 1. 35. 

s. (3H). 3-Me;2. 76. s. (3H). NMe;2. 92. s, 

(6H). NMe,. 



?$rSI 0362-288830 (12) 

CI. 4 3 + 1^ i'] rap 143-5 t.lH nor 
(CDCl,); «1. 12. t. (6H). (CH,),;1.28. s. 
(3H>.3-Me;L35s. (3H) . 3-Me;2. 76s, (3H). 
NHe!3. 29. q. (4H). N (CH,) a. 

18. 6' - -f > K y /-I, 3. 3- hV^^^u;^ 
tr o > K »; i^-2, 3' -3H.- y K C3. 
2-f ] CI. 4 + if >3 .rap 
231-3 r . IH nror(COCl,) : d \, 36. s. (6H), 
3. 3-Mea;2. 78. s. (3H) . NMe; 3. 20. m. (2H). 
CHa:4. 23.©, (2H), NCH,;7. 64s, (IH).2*-H. 

19. 1. 3. 3- h y > >'L'-6- - br-<^)^:^/xe 
n a-r^^yh'^) >-2, 3' -2H,'i-y v 

C2. l-b. ) CI. 4 3 + tf v 3 . mp 211 
t:. IH n(or(CDCl,) ; ^1.36, s, (6H).3. 3- 
Me,;l. 71.br. (6H). (CH,),:2. 94. s. (3H>. 
NMe:6. 56. s, (IH). 5'-H:7. 60s. (IH). 2*-H. 
6' - K y / -1. 3. 3- h y / ^ 

tf n C7-T-y V K y V-2, 3' -31- :^ 7 



17. 6' - ^ "f- JUT i y -1. 3. 3- h y > ^ 20. 
jux C'f ^ K y v-2, 3' -3H--< y •/ 



h C2. i-b. 3 CI. 4 3 4^ -y >'3 . mp 
192 IH nmr{C0Cl3); 

d 1. 37. s, (6H) 3. 3-Mea ;2. 98. s. (3H) NMe; 
3. 25.in. (2H)CHa:4.00.in. {2H) NCHa ; 6. 73- 
8. 70.nj. (l2H)3f§l3lH;7. 67. s. (1H)2'-H. 

%^m\ -20»C*fV>T^/::#x fcra-;*- + if 
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?$BaBa 82-288830 (13) 



g Q 

- !tt ^ n <p <fc ^ <a 
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r -c- 


7-C- 


H 1 


H 


CH, 
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CH, 


CH, 


6' 


- \i^^)*y/ 


I H 1 


3 


r 


7-C- 
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CH, 


6' 


- e^n*^/ 


1 9' -CH,0 I 


4 


r -c« 


7-C- 


5-CH,0 1 
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CH, 


CH, 


6' 


- \£^^'JJ 


1 H 1 


5 
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7-C« 


H 1 
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CH, 


CH, 


6' 


- r; / 


1 H 1 


6 


V -c« 


7-C- 


5-CH,0 1 


H 
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CH, 


CH, 


6' 


- 9 / 


1 H 1 


7 


r -c- 


7-C» 


H ! 


H 


CH, 


CH, 


CH, 


6' 


- 9 / 


I 9' -CH,0 1 


8 


7' -c« 


7-C« 


5-CI 1 


H 


CH, 


CH, 


CH, 


6' 


- «; / 


1 H 1 


9 


V -c- 


7-C= 


H 1 


H 


CH, 


CH, 


CH, 


6' 


- f-t^Ji'^ 9 / 


1 H 1 


10 


7' -c« 


7-C» 


H 1 


H 


CH, 


CH, 


CH, 


6' 


-N- e^y*J/ 


1 H 1 


11 


7' -c« 


7-C= 


H 1 


H 


CH, 


CH, 


CH, 


6' 


-K- y ^^Jue^9'J/ 


1 H 1 


12 


7' -C» 


7-C« 


H 1 


K 


CH, 


CH, 


CH, 


6' 


-(1.2.3.4 - fynrumj'U) 


L H I 


13 


7' -C- 


7-C« 


H t 


H 


CH, 


CH, 


CH, 


6' 




I H 1 


U 


V -c« 


7-C« 


H I 


H 


CH, 


CH, 


CH, 


6' 


- r*j*)'J/ 


] H I 


15 


7' -C« 


7-C= 


H 1 


H 


CH, 


CH, 


CH, 


6' 




1 H 1 


18 


7' -N= 


7-C= 


H 1 


H 


CH, 


CH, 


CH, 


6' 


- V K v y 


1 H 1 


19 


r -c- 


7-H. 


H 1 


H 


CH, 


CH, 


CH, 


6' 


- e^ni^y 


I H 1 


20 


7' -C 


7-H= 


H 1 


H 


CH, 


CH, 


CH, 


6' 




1 K 1 



.(plaoio lens mould) ^ ffl O^* S ^ ii CD it Jj^ 
i L T h »j X u > ^ 3 - > ^ 'J u- 

Lro.i m.m% (mm(*cD^aics^ LT ) 033/^ 

$^Lr) CD ^ I :te J: n O :^ f n - ;f 4- -t^ > 
^ ^ 1 ~20 CD ^ :^ f a - ^ ^ Xt^^^iS 

r 311 ^ L /c *5 ^ 3« IV c -r o 
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tra- + if y j^ss-e* 0 s T t ynmc^wfk 

4- if V 119 ' - ^ h + v-l. 3. 3- }. y ^ ^ yu;^ 
fa [-< >^ K y >-2, 3-3H.-:^ 7 h C2. 1-^ ] CI. 

- 4- if 5^ y 111, 3, 3- h / ^i' X f o C ^ > K 
'J >'-2. 3' -3J^-:^7 h C2. l-b ] C1.4 ] ;*- + if 

^IVcDi^miC liiife^ /ill ^fe (bleached) 4^.© 
(B.IVT) IC jbM;^^ u y XOiSliJgRDaiSia^^* J:Cf 

irt«ss(D. ivT) a u > xomm'ss^mm^ 
^^^■e^r^5o cni^otajiswi^ic^t uriifijt 

-e^ ^iRl2[fi^4-eil7 * h ^ u ^ V ©OH (visual 
photocroraic range) ^ tjs L T :fo 0 > ^ B O $ o 

:^^^niZJi^Xi^-^fzi^>X<0^±mik^ (fully 
darkened state) id. lO^fUix xr- 
(C:foO>T^3(^Sg«ltI|jll^{*IC $ ^ L/c^. 25t: ir 

C rparry Moon J. Franklin Inst j 230, p583 



u X pff « jgg ^> ig a -r -& a K o tt « 1 1 96 

igfel^lclilta^'5C§¥*^^^cD®J^ (%) 
X^>o 960DG-1 <Di[;&<ie5CMi uy:?rcDiifea 
iSCUii</i:So l'»iSfeiilt«150%)^±CD96OOG-l 

OOG-1 LT(/'' So 

^Z::. :$:%BJlC:fco>T(l> ^fc^ C J: -5 u v X 



?*Ba 0862-288830 (14) 
-617<1949) ^M] o -iaic5;^feS3^k^tSKpurple 
colourinR compound) ll9&S3ft^ J: 0 £2:(r^lSQi 
*^-r c <!: ;C»<^ IV (0 jfem;C^ «£) t>*^ 5 o 

^..« IciJtt •5$5eill%feacD©;A:SliK,^.IC:t; 

(100) iii>cjr75-r^;&>«pitfff *o 

BT 

IOD = log,o 

DT 

0.76-2.6 cDSgia(D;*:^Bj(ciMt-5x fo- 
+ if v<Dia5C^fi|i»jt^Sffi»l«J|540S«)T»«r> 
&9i(dense colouring) ^^fo cn«9CDi^^(l^ 
itttW 1 iJJic; 2 Of6feSC<i: oT^ ^n/cO. 29 
--0. 23cDU|i9jt^^l5:cD^a:@26T5l:fMfi^T* -So 

y t hj^^D v^'SEJ^OiiSOSTi^ll. B&^^ee 
izau^X^ ±W»iSia«gra(Ta8) <D8896lit>/c o 

<h C J: r !i 5 c <h 3&<'r?^ >5o ^IVd. 
:b«J-'5-r--iTCD^l:^1^A<60l3J>:iT. ~ ^ 3 0 i-Ii 
TOT., t LX$t7r:t^n^>m < fsi>m^^mik^7f< 
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?$RSIia 62-288830 (15) 



& IV (b) 





2 


5 


10 


11 


4 


15 


6 


12 


& 
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B. IVT 


69.5 


77.6 


60.3 


70.2 


63.3 


53.8 


50.2 


59.7 


D. IVT 


K3 


21.4 


15,1 


16.3 


23.5 


8.9 


21.7 


12.3 




68/6 


68/6 


57/2 


59. 5/2. 5 


45/4.5 


39/0. 1 


54/9.5 


52/4 


100 


1, 05 


1. 05 


1.45 


1. 38 


1. 00 


2.6 


0.76 


1. 11 


Tb.(^J>) 


18 


10 


6 


8 


15 


6 


18 


6 


% ODG-l 


80 


75 


88 


76 


69 


80 


68 


71 



to 

-J CO- 



o esa 



^ «0 



^' S3' z: S G S3 



5^ CM Irt 



jiifagq2i-22 

Yorkshire Chemicals d: 0 * n Rl S^fe 
(Sola fast tint broMrn) iiJ;irj^mm^ 
feMKfeO-en-enc J: -5 8(rfe«*f^J:f (pretinting) 
•^«iEUTWfeWfe«*^ri:t (1IWOT21) ttc\t0(. 



B. IVT(?g) 
D. IVT(X) 

(00 

XODG-l 



21 



31 

9 

37/2. 5 
1. 17 
6 
65 



22 



38 
9 

44/1.6 
1. U 

6 
69 
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\lZlt^LXm<U^ (darkening) ^f^liiife 
r -5 (fading) C C> T < IC < 

fe- mt^P^f^it u :^ XU38/9©f'^ H 15 la (working 
range) vnym^icm < . ttz^mm \ iCVc 

<^ t:f n /c X/' 7 X - h ^ ^ 2 <0 Xi' 7 X •> - c 



?.fRaBa 62-288830 (16) 

S?;]©xr 7 ;^ •> - h £DD):<^Jt^E*'Ji? 'J t'- 
.'u y ^ 7 ~ -'i^ - h i t0 to $ -ti- o 



B. IVT 82 
D. IVT 10.9 

^..« <:^9««rGB 82/2.4 
lOD 1.53 
T.. 4 

XOOG-l 95 



6 1 ^-c* So itsiffi ^ > y mm 



t" - X •> — 



RffiA:;r'PE± 45 M nii 




151 #-il± +5 H (KS fP 




— 244 — 



